Methods to measure T antigen-forming capacities of simian virus 40 (SV40) and adenovirus 12 (Adl2) were investigated, and a method to measure the capacity in terms of T antigen-forming units was employed by the use of cytosine arabinoside. Plaque-forming units and T antigen-forming units of SV40, SV40 deoxyribonucleic acid, or Adl2 were inactivated by ultraviolet (UV) irradiation at the same rate, roughly following a single-hit curve. T-antigen formation by UV-irradiated SV40 and Adl2 was enhanced in cells multiply infected and in cells in a growing state. These observations showed that it was difficult or impossible to estimate the size of the gene for T antigen by UV inactivation.
The transforming capacities of polyoma virus and adenovirus are more resistant to inactivation by irradiation than are their infectivities, suggesting that the target sizes of the genome required for transformation may be smaller than those which are essential for viral replication (2, 4, 6, 8, 9, 13) . In accord with these findings, it has been reported that the capacities of simian virus 40 (SV40) and adenovirus 12 (Adl2) to induce T antigen were more resistant to inactivation by irradiation than their infectivities (4, 7, 8, 11, 13, 19) . However, zur Hausen (23) reported that the infectivity and T antigen-forming capacity of Adl2 were inactivated at the same rate by ultraviolet (UV) irradiation. Strohl (19) reperted that T antigen-forming capacity of Adl2 was a little more resistant to UV inactivation than infectivity.
The present communication describes the UV inactivation of T antigen-forming capacities of SV40 and Adl2, showing that the capacities were inactivated at the same rate as their infectivities when the capacity was measured in nongrowing cells and that T-antigen formation was human embryonic kidney cells (HEK) were used for SV40 and Adl2, respectively. SV40 Conn 1I strain, which was isolated in this laboratory, and Adl2 Huie strain were used. Crude virus fluid was prepared by sonic treatment of suspensions of cells showing cytopathic effect in Eagle's minimal essential medium (MEM) without serum and by centrifugation at 3,000 rev/min (1,500 X g) for 30 min. The infectivity of virus was titrated by plaque assay in GMK and HEK as described (22) and expressed in plaque-forming units (PFU).
Preparation of SV40 DNA. The purification of SV40 virions and the extraction of deoxyribonucleic acid (DNA) therefrom were carried out in a similar manner to that applied to adenovirus (18 (15) . GMK monolayers were washed twice with a mixture of Eagle's MEM and PBS in equal amounts, containing neither antibiotics nor sodium bicarbonate. A 0.2-ml amount of DNA, diluted with the same medium containing diethylaminoethyl dextran (Pharmacia, Uppsala; molecular weight, 3 X 106) at a concentration of 500 ,g/ml, was inoculated in a bottle or on a cover slip. After adsorption at room temperature for 30 min, cells were washed with Eagle's MEM. Further procedures were the same as described above. A linear dose response of SV40 DNA, unirradiated and UV-irradiated for 6 min, was observed in the range in which less than 0.5% of cells were T antigen-positive. The dose response of SV40 DNA, UV-irradiated for 12 min, could not be confirmed. Therefore, TFU of SV40 DNA, UV-irradiated for 12 min, were calculated from preparations which showed less than 10 T antigenpositive cells in the whole area.
RESULTS
Inactivation of SV40 and Adl2 in PFU and TFU. The rate of inactivation of PFU and TFU of SV40 or Adl2 after UV irradiation is shown in Fig. 3 Hausen (23) showed the same inactivation rate of the capacity to induce T antigen and the infectivity by UV irradiation, many investigators have reported that the former is far more resistant than the latter (5, 7, 8, 11) . However, in these studies (5, 7, 8, 11) , the capacity to induce T antigen was measured in the range in which more than 10% of cells induced T antigen. The present study suggested that multiplicity reactivation of irradiated virus in T-antigen formation may have occurred in cells in which more than a few per cent of cells became T antigenpositive. It is, therefore, suggested that the marked difference in sensitivity to UV inactivation suggested between plaque-forming and T antigenforming capacities in other reports (5, 7, 8, 11) may be due to multiplicity reactivation. The multiplicity reactivation of UV-irradiated SV40 and Adl2 was also confirmed in studies of plaqueforming and infective center-forming capacities (Yamamoto, unpublished data) .
Strohl (19) reported that T antigen-forming capacity of Adl2 was a little more resistant to UV inactivation than infectivity. Uchida (Fig. 7) , and discrepancies among reports may be due to reactivation of irradiated virus in cells multiply infected and to the enhancement of T-antigen formation in growing cells.
The UV inactivation of Adl2 or SV40 PFU and TFU activity was due neither to inefficient adsorption nor to uncoating of UV-irradiated virions but may have resulted from damage to viral DNA induced by UV irradiation, since PFU and TFU of SV40 DNA were inactivated at the same rate. It is suggested that similar damage to Adl2 DNA can be induced by UV irradiation, since UV-irradiated Ad5 was uncoated at the same rate as the unirradiated control (14) . The above observation, however, cannot be interpreted to show the relative target size of genome loci responsible for the induction of T antigen, since many observations indicate that the gene for T antigen synthesis must be a part of the whole viral genome. Especially, estimation of the portion of the viral genome transcribed in SV40 or Ad2-transformed cells (1, 10, 16) clearly showed that the gene for T antigen is only a part of the viral genome. In accord with these estimations, the gene for transformation by SV40 was estimated to be about one-fourth of the whole viral genome by UV inactivation and that for tumorproduction of Adl2 was 5 to 7% of the viral genome; all the transformed cells were T antigenpositive (22) .
It has been suggested that T-antigen formation may be enhanced in growing cells. tiplicity reactivation and enhancement of Tantigen formation in growing cells were only suggested and could not be completely proven, it was concluded that the size of the gene for T antigen could not be estimated by UV inactivation.
